طراحی، سنتز و ارزیابی اثرات سمیت سلولی برخی از مشتقات جدید بالقوه ضد سرطان N1- (آریل کربوکسی اتیل) تئوبرومین by Arab, Shalaleh
  
 داﻧﺸﮕﺎه ﻋﻠﻮم ﭘﺰﺷﻜﻲ و ﺧﺪﻣﺎت ﺑﻬﺪاﺷﺘﻲ درﻣﺎﻧﻲ ﻛﺮﻣﺎن
 داروﺳﺎزي و ﻋﻠﻮم داروﻳﻲداﻧﺸﻜﺪه 




ﻘﺎت ﺟﺪﻳﺪ ﺘﻃﺮاﺣﻲ، ﺳﻨﺘﺰ و ارزﻳﺎﺑﻲ اﺛﺮات ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﺑﺮﺧﻲ از ﻣﺸ




  ﺷﻼﻟﻪ ﻋﺮب
 
 اﺳﺎﺗﻴﺪ راﻫﻨﻤﺎ:
  دﻛﺘﺮ اﺣﺴﺎن ﻓﻘﻴﻪ ﻣﻴﺮزاﻳﻲ
  ﻣﺠﺘﺒﻲ ﺷﻜﻴﺒﺎﻳﻲدﻛﺘﺮ 




Kerman University of Medical Sciences 
Faculty of Pharmacy 




Design, synthesis and  
evaluation of  the cytotoxic effect of some new potential anticancer 









Dr. Ehsan Faghih Mirzaei 







May 2019                                                                     Thesis No: 1086
 I    ﺧﻼﺻﻪ ﻓﺎرﺳﻲ 
 
 
  ﺧﻼﺻﻪ ﻓﺎرﺳﻲ
ﻫﺎي ﻣﺎﻟﻲ زﻳﺎد، ﻫﺎ و در ﺑﺮ ﮔﺮﻓﺘﻦ ﻫﺰﻳﻨﻪﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﮔﺴﺘﺮش روزاﻓﺰون اﻧﻮاع ﺳﺮﻃﺎن ﻣﻘﺪﻣﻪ:
ﺑﻪ ﻋﻨﻮان ﻳﻚ ﺑﻴﻤﺎري ﭘﻴﭽﻴﺪه 	ﺟﺎﻣﻌﻪ ﺑﺸﺮي ﻣﻄﺮح اﺳﺖ. از آﻧﺠﺎ ﻛﻪﺳﺮﻃﺎن ﺑﻪ ﻋﻨﻮان ﻳﻜﻲ از ﻣﺸﻜﻼت 
ﻳﻦ ﺷﻴﻤﻲ ﺮد ﺟﻬﺖ درﻣﺎن آن ﻣﻮﺛﺮ ﺑﺎﺷﺪ ﺑﻨﺎﺑﺮاﺑﺎ ﻋﻤﻠﻜﺮد ﻣﻨﻔ ﺷﻨﺎﺧﺘﻪ ﺷﺪه اﺳﺖ ﺑﻌﻴﺪ اﺳﺖ ﻳﻚ دارو
ﺎت ﺟﺪﻳﺪ و درﻣﺎﻧﻲ ﺑﺎ داروﻫﺎي ﻣﻮﺟﻮد ﺑﺮاي درﻣﺎن ﺳﺮﻃﺎن ﻛﺎﻓﻲ ﻧﻴﺴﺖ و ﺟﺎﻣﻌﻪ ﻧﻴﺎز ﺑﻪ ﻛﺸﻒ ﺗﺮﻛﻴﺒ
-ﺪﻳﺪ ﺑﺎ اﺛﺮ ﺿﺪ ﺳﺮﻃﺎﻧﻲ ﻳﻜﻲ از ﻣﻬﻢﺮﻃﺎﻧﻲ ﻗﻮي ﺗﺮ دارد. ﻟﺬا ﻃﺮاﺣﻲ و ﺳﻨﺘﺰ ﺗﺮﻛﻴﺒﺎت ﺟﺧﻮاص ﺿﺪﺳ
  ده اﺳﺖ.داﻧﺎن داروﻳﻲ ﺑﻮﺗﺮﻳﻦ اﻫﺪاف ﺷﻴﻤﻲ
در اﻳﻦ ﺑﻴﻦ ﺗﺌﻮﺑﺮوﻣﻴﻦ و ﻣﺸﺘﻘﺎت آن ﺑﺎ ﺗﻮﺟﻪ ﺑﻪ ﻃﻴﻒ وﺳﻴﻌﻲ از ﻛﺎرﺑﺮدﻫﺎي ﺑﻴﻮﻟﻮژﻳﻜﻲ و 
اﻧﺪ. ﺑﻨﺎﺑﺮاﻳﻦ ده ﻓﺎرﻣﺎﻛﻮﻟﻮژﻳﻜﻲ از ﺟﻤﻠﻪ اﺛﺮات ﺿﺪﺳﺮﻃﺎﻧﻲ در اﻳﻦ ﺗﺤﻘﻴﻖ ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺘﻪ
ﻬﺎر رده ﻫﺎ ﺑﺮ ﭼآرﻳﻞ ﻛﺮﺑﻮﻛﺴﻲ اﺗﻴﻞ( ﺗﺌﻮﺑﺮوﻣﻴﻦ ﺳﻨﺘﺰ ﺷﺪ و ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ آن)-1Nﺗﺮﻛﻴﺐ از ﻣﺸﺘﻘﺎت 
  ﺳﻠﻮﻟﻲ ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺖ.















 )j-a = rA( :sdnuopmoC
  lynehporolhC-2 = a  lynehportin-4-orolhC-2 = b
  lynehP = c  lynehplyhteM-4 = d
  lynehplyhteM-3 = e  lyruF-2 = f
  lynehporuolF-2 = g  lynehpomorB-4 = h
  lynehportiniD-5,3 = i  lynehporolhciD-4,2 = j
  
ﺗﻌﻴﻴﻦ ﺳﺎﺧﺘﺎر ﺷﺪﻧﺪ و ﺑﻪ  RMNC31و  RMNH1 ، RIﻫﺎي ﺗﻮﺳﻂ ﻃﻴﻒ ﺗﺮﻛﻴﺒﺎت ﺳﻨﺘﺰ ﺷﺪهﺳﺎﺧﺘﺎر 
، 7FCM، 945Aﺑﺮ روي ﭼﻬﺎر رده ﺳﻠﻮﻟﻲ  yassa TTMﻫﺎ ﺗﺴﺖ نﻣﻨﻈﻮر ﺑﺮرﺳﻲ ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ آ
  اﻧﺠﺎم ﺷﺪ. 21CPو  2GpeH
ﺖ. ﺑﺮاﺳﺎس ﻣﻮرد ﺗﺎﻳﻴﺪ ﻗﺮار ﮔﺮﻓﻫﺎي ﻃﻴﻒ ﺳﻨﺠﻲ ﺳﺎﺧﺘﺎر ﻧﻬﺎﻳﻲ ﺗﺮﻛﻴﺒﺎت ﺗﻮﺳﻂ روشﻧﺘﺎﻳﺞ: 
 b5ﻣﺮﺑﻮط ﺑﻪ ﺗﺮﻛﻴﺐ  945A( ﺑﺮ رده ﺳﻠﻮﻟﻲ 05CI ﻛﻤﺘﺮﻳﻦ)ﺮ ﻧﺘﺎﻳﺞ ﺣﺎﺻﻞ از ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ ﺑﻬﺘﺮﻳﻦ اﺛ
(، Mµ31.734=05CI) b5ﻣﺮﺑﻮط ﺑﻪ ﺗﺮﻛﻴﺐ  7FCM، ﺑﻬﺘﺮﻳﻦ اﺛﺮ ﺑﺮ رده ﺳﻠﻮﻟﻲ  (Mµ80.622=05CI)
 e5( و ﭘﺲ از آن ﺗﺮﻛﻴﺐ Mµ98.96=05CI) d5 ﻣﺮﺑﻮط ﺑﻪ ﺗﺮﻛﻴﺐ  2GpeHﺑﻬﺘﺮﻳﻦ اﺛﺮ ﺑﺮ رده ﺳﻠﻮﻟﻲ
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ﻧﻴﺰ ﻣﺮﺑﻮط  21CP( و ﺑﻬﺘﺮﻳﻦ اﺛﺮ ﺑﺮ رده ﺳﻠﻮﻟﻲ Mµ25.361=05CI) f5( و ﺗﺮﻛﻴﺐ Mµ75.37=05CI)
  ( ﺑﻮد.Mµ47.582=05CI) d5ﺑﻪ ﺗﺮﻛﻴﺐ 
رده  ﻣﻘﺎﺑﻞ اﺛﺮات ﺑﺎﻻي ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ را در ﻃﻮر ﻛﻠﻲ ﻧﺘﺎﻳﺞ ﺑﺪﺳﺖ آﻣﺪهﺑﻪ  :ﮔﻴﺮيﺑﺤﺚ و ﻧﺘﻴﺠﻪ
ف ﻣﺘﻴﻞ در ﻣﻮﻗﻐﻴﺖ ﭘﺎرا و ﺳﭙﺲ ﻧﺸﺎن داد، ﻟﺬا اﺳﺘﺨﻼ e5و  d5ﻣﺮﺑﻮط ﺑﻪ ﺗﺮﻛﻴﺒﺎت  2GpeHﺳﻠﻮﻟﻲ 
  ﺑﺎﻋﺚ ﺳﻤﻴﺖ ﺑﻪ ﺷﺪت ﺑﺎﻻي اﻳﻦ ﺗﺮﻛﻴﺒﺎت ﺷﺪه اﺳﺖ.ﻣﺘﺎي ﻣﺘﺼﻞ ﺑﻪ ﺣﻠﻘﻪ آروﻣﺎﺗﻴﻚ، 
ﺳﻨﺘﺰ، ﺳﻤﻴﺖ ﺳﻠﻮﻟﻲ، ﻣﺸﺘﻘﺎت ﺗﺌﻮﺑﺮوﻣﻴﻦﻛﻠﻤﺎت ﻛﻠﻴﺪي: 




Introduction: Cancer is one of the problems of human society due to the 
increasing spread of cancers and high financial costs. Because it is known as a 
complicated disease, it is unlikely that a single-drug is effective in treating it, so 
current anticancer drugs chemotherapy are not enough to treat cancer and the 
community needs to discover new compounds with stronger anti-cancer properties. 
Therefore, the design and synthesis of new compounds with anticancer effects has 
been one of the most important goals of pharmaceutical chemists. 
Meanwhile, theobromine and its derivatives have been investigated in a wide 
range of biological and pharmacological applications, including anticancer effects. 
Thus, ten compounds from N1- (aryl carboxy ethyl) theobromine base were 
synthesized and their cytotoxicity was evaluated on four cell lines. 
Methods: Compounds 2, 3 and (5a-5j) were synthesized in the laboratory. 



















Compounds: (Ar = a-j) 
b = 2-Chloro-4-nitrophenyl  a = 2-Chlorophenyl  
d = 4-Methylphenyl  c = Phenyl  
f = 2-Furyl  e = 3-Methylphenyl  
h = 4-Bromophenyl  g = 2-Flourophenyl  
j = 2,4-Dichlorophenyl  i = 3,5-Dinitrophenyl  
 
The structure of synthesized compounds were confirmed by IR, 1HNMR and 
13CNMR spectra. To determine their cytotoxicity, an MTT assay was performed on 
four cell lines of A549, MCF7, HepG2 and PC12. 
Results: The structure of the final compounds was confirmed by the 
spectroscopic methods. Based on the results of cytotoxicity, the best effect the 
(lowest IC50) on the A549 cell line was seen for compound 5d (IC50 = 226.08μM), 
compound also showed the best effect on the MCF7 cell line 5b (IC50 = 
437.13μM), the best effect on the HepG2 cell line was seen respectivety for 
compound 5d (IC50 = 69.89μM) and 5e  (IC50 = 73.57μM) and 5f (IC50 = 
 ﻲﺳرﺎﻓ ﻪﺻﻼﺧ    6 
 
 
163.52μM), and the best effect on the PC12 cell line was also related to the 
compound 5d (IC50 = 285.74μM). 
Discussion and Conclusion: Overally, the results showed high cytotoxic 
effects against the HepG2 cell line for the compounds 5d and 5e. these could be 
related to the substitutions of methyl group in para and meta positions of the 
connected phenyl. 
Keywords: Synthesis, Cytotoxicity, Theobromine derivatives 
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